Mechanisms of the tetrahydroaminoacridine effect on action potential and ion currents in myelinated axons.
9-Amino-1,2,3,4-tetrahydroacridine (THA) in the range of 10-300 microM was shown to prolong the action potential in myelinated nerve fibres of Xenopus laevis. Voltage-clamp experiments showed that THA, besides reducing the Na+ and the K+ current, modified the Na+ current inactivation and the K+ current activation. The effects were frequency dependent. Quantitative models were developed and used in computer simulations of the THA effect on the action potential. The computations showed that the observed effects on the ion currents were sufficient to explain the observed prolongation of the action potential. The models further suggest that THA binds to Na+ channels in an open state and from the axoplasmic side while it binds to K+ channels in a closed state. The findings suggest an explanation to some aspects of the clinical effects of THA on Alzheimer patients.